
 

 

 

Approach to a patient with FEVER  



 

DEFINITION OF FEVER 

 
❖ Fever is an elevation of body temperature that exceeds the 

normal daily variation, in conjunction with an increase in 
hypothalamic set point. 

 

Hyperpyrexia 

 
❖ In the term for an extraordinarily high fever (>41.5°C), which 

can be observed in patients with severe infections but most 
commonly occurs in patients with central nervous system 
haemorrhages. 



 

VARIATION IN TEMPERATURE 

❖ Normal body temperature ranges from approximately 35.3 to 

37.7°C (95.5 to 99.9°F). Body temperature is low in the early 
morning and high in evening, varying 0.5°C (0.9°F) over the 
course of the day. 

❖ In practice, a general threshold of temperature >37.8°C 
(100.0°F) or >38°C (100.4°F) is often used. 

❖ Anatomic variation. 

❖ Physiologic variation: 

❖ Age 

❖ Sex 

❖ Exercise 

❖ Circadian rhythm 

❖ Underlying disorders 



 

NORMAL BODY TEMPERATURE 

 
❖ Maximum normal oral temperature 

❖ At 6 AM : 37.2 

❖ At 4 PM : 37.7 

❖ Celsius temperature conversion formulae from Celsius to 
Celsius Fahrenheit. 

❖ [°F] = [°C] × 9⁄5 + 32 [°C] = ([°F] − 32) × 5⁄9 Kelvin 

❖ 1 °C = 274.15 K = 33.8 °F 



 

Temperature Classification 

 
❖ Normal 36.5–37.5 °C (97.7–99.5 °F). 

❖ Hypothermia <35.0 °C (95.0 °F). 

❖ Fever/Hyperthermia >37.5–38.3 °C (99.5–100.9 °F). 

❖ Hyperpyrexia >40.0–41.5 °C (104–106.7 °F). 

 
❖ For each 1 °C elevation of body temperature: 

A. Metabolic rate increase 10-15%. 

B. Insensible water loss increase 300-500ml/m2/day. 

C. O2 consumption increase 13%. 

D. Heart rate increase 10-15 bpm/min. 



 

PHYSIOLOGY OF FEVER 

 
❖ Pyrogens: 

❖ Exogenous pyrogens: 

❖  Bacteria, Virus, Fungus, Allergen,… 

❖ Endogenous pyrogen: 

❖  Immune complex, lymphokine,… 

❖ Major En Ps: IL1, TNF, IL6. 



 

THERMOREGULATION 

• The homeostatic control of body temperature in warm blooded 

animals is maintained by autonomic, endocrinologic, metabolic 
and behavioral mechanisms. Body heat is normally generated 
by cellular metabolism, oxidation of nutrients, circulation of 
blood and contraction of involuntary muscles. Increased heat 
can be generated during febrile periods by skeletal muscle 
contraction (shivering) and increased heat production from the 
heart, respiratory muscles and brown adipose tissue. Excess 
heat can be lost by radiation, convection (cutaneous 
vasodilation) and evaporation (sweating). The neurons of the 
preoptic region of the anterior hypothalamus are 
thermosensitive, receiving input from receptors in the skin and 
core organs and via the mediators transported by the blood. 



 

• When an invasive pathogen is phagocytized, macrophages 
release endogenous pyrogens that mediate a complex 
inflammatory and immunologic response. These endogenous 

pyrogens are most often the lipopolysaccharides of gram 
negative bacilli and exotoxins and enterotoxins from 
Streptococci and Staphylococci. See Figure 3. Endogenous 
pyrogen release can also be caused by non-infectious causes due 
to antigen-antibody complexes, trauma, complement, 
androgenic steroid metabolites and bile acids. The endogenous 
pyrogens, including cytokines such as IL-1, IL-6, TNF-α, ciliary 
neurotrophic factor and the interferons, act locally and 
systemically, individually and in combinations, to trigger a large 
array of metabolic, physiologic and immunologic 

responses. Table 1 summarizes the effects of IL-1, the most 
potent of the endogenous pyrogens. 



 

•  In addition, the lipopolysaccharides of gram negative bacilli 
can directly cause fever, without the induction of endogenous 
cytokines, by neuronal stimulation of the preoptic area of the 

anterior hypothalamus. Endogenous antipyretics such as 
cortisone, cortisol, arginine vasopressin, adrenocorticotropin 
hormone (ACTH), α melanocyte-stimulating hormone, δ 
melanocyte-stimulating hormone, and IL-10 protect against the 
danger of unchecked temperature elevation. 

• Hormones including glucagon, growth hormone, cortisol, 
thyroid stimulating hormone, thyroxine, erythropoietin and 
corticotropin are affected by these cytokines causing increased 
gluconeogenesis, muscle proteolysis and oxygen and caloric 

demand. There is increased production of acute phase reactant 
synthesis such as C-reactive protein, haptoglobin, 
ceruloplasmin, fibrinogen, ferritin, complement and serum 
amyloid A. 



 

 

• Concurrently there is a decrease in serum albumin, transferrin, 
hematocrit, zinc and iron. 

• Fever is part of this physiologic response to exogenous pyrogen. 
The cytokines stimulate prostaglandin synthesis in the preoptic 
areas of the anterior hypothalamus. Since endogenous pyrogens 
are unable to cross the blood brain barrier, it is felt their effects 
are mediated via the organum vasculosum of the lamina 
terminalis, a vascular organ adjacent to the preoptic area. 

See Figures 2 and 3. Endogenous pyrogen circulating in the 
organum vasculosum of the lamina terminalis activates 

phospholipase A2 causing release of membrane bound 
arachidonic acid. 



 

 

• These cytokines also increase synthesis of cyclooxygenase which 
catalyzes arachidonic acid to prostaglandin G2 and H2 which 
serve as the intermediate precursors of prostaglandin E2. See 

Figure 4. The release of prostaglandin E2 from the 
hypothalamic endothelium stimulates glial cell prostaglandin E2 
receptors which in turn release the neurotransmitter cyclic 
AMP (cAMP). The elevated cAMP activates the 
thermoregulatory center to raise the hypothalamic set point. 
Exogenous pyrogen will also activate Toll-like receptors, type I 
transmembrane proteins involved in the innate immune system 
response to infection. The toll-like receptors on the vasculature 
of the thermoregulatory center stimulate prostaglandin 
synthesis, to reset the hypothalamic setpoint. 



 

 

 

• When the hypothalamic setpoint is raised, the body is perceived 
to be cooler than the new set point. Shivering is initiated to 
generate heat. Blood is shunted from the periphery to the core 
to conserve heat and sweating is diminished. The generated heat 
will raise the body temperature to match the elevated set point. 
When the hypothalamic set point is lowered, either as part of 
the normal diurnal fluctuations that occur during an infection 
or in response to antipyretic agents, heat is lost by evaporation 
(sweating) and radiation (cutaneous vasodilation). See Figure 1. 



 

 



 

 



 

CAUSES OF HYPERTHERMIA SYNDROME 

 
❖ Heat stroke: Exercise. 

❖ Drug induced:Anticholinergic ‘hypohidrosis’ , Cocaine, ecstasy 
Amphetamine ,MAO inhibitors. 

❖ Neuroleptic malignant syndrome: haloperidol, thiothixene or 
piperazine, Phenothiazine. 

❖ Malignant hyperthermia: Inhalational anaesthetics such as 
halothane, methoxyflurane, cyclopropane, ethyl ether or 
muscle relaxants such as succinylcholine. 

❖ Endocrinopathy: thyrotoxicosis , pheochromocytoma. 



 

PUO 

❖ Classic FUO Fever of unknown origin: is defined as fever 

higher than 38.3ºC on several occasions lasting for at least 
three (some use two) weeks without an established etiology 
despite intensive evaluation and diagnostic testing on 3 
outpatient visits, 3 days in the hospital, or 1 week of invasive 
ambulatory investigation. 



 

 

• Nonclassic FUO is characterized by temperature > 38.3°C 
recorded on multiple occasions with no clear etiology after at 

least 2 days of culture incubation in addition the following 
specific features: 

A. Neutropenic FUO (immunodeficient FUO): neutrophil count 
of < 500/mm3 or an anticipated fall in neutrophil count to < 
500/mm3 within 1–2 days. 

B. HIV-associated FUO: fever that lasts for > 4 weeks (or > 3 
days if hospitalized) in a patient with HIV. 

C. Nosocomial FUO: fever that lasts for > 3 days in a hospitalized 
patient who was afebrile on admission. 



 

 



 

TREATMENT OF FEVER 

 
❖ Reasons not to treat fever: 

❖ The growth and virulance of some organisms 

❖ Host defense-related response 

❖ Fever is an indicator of disease 

❖ Adverse effect of antipyretic drugs 

❖ Iatrogenic stress 

❖ Social benefits 



 

TREATMENT OF FEVER 

 
❖ Reasons to treat fever: 

❖ The elderly individual with pulmonary or cardiovascular 
disease. 

❖ The patient at additional risk from the hypercatabolic state 
(Poor nutrition, Dehydration). 

❖ The young child with a history of febrile convulsions. 

❖ Toxic encephalopathy or delirium. 

❖ Pregnant women (contraversy). 

❖ For the patient comfort. 

❖ Hyperpyrexia. 



 

Mechanisms of Antipyretic Agents 

❖ The synthesis of PGE2 depends on the constitutively expressed 
enzyme cyclooxygenase. The substrate for cyclooxygenase is 
arachidonic acid released from the cell membrane, and this 
release is the rate-limiting step in the synthesis of PGE2. 

❖ Inhibitors of cyclooxygenase are potent antipyretics. 

❖ There are four receptors for PGE2, and each signals the cell in 
different ways. Of the four receptors, the third (EP-3) is 
essential for fever. 

❖ Although PGE2 is essential for fever, it is not a NT. 

❖ Rather, the release of PGE2 from the brain side of the 
hypothalamic endothelium triggers the PGE2 receptor on glial 
cells, and this stimulation results in the rapid release of cyclic 
adenosine (cyclic AMP), which is a neurotransmitter. 



 

❖ Acetaminophen is a poor cyclooxygenase inhibitor in 
peripheral tissue and is without noteworthy anti-inflammatory 
activity; in the brain, however, acetaminophen is oxidized by 

the p450 cytochrome system, and the oxidized form inhibits 
cyclooxygenase activity. 

❖ Oral aspirin and acetaminophen are equally effective in 
reducing fever in humans. Nonsteroidal anti-inflammatory 
agents (NSAIDs) such as indomethacin and ibuprofen are also 
excellent antipyretics. 

❖ Chronic high-dose therapy with antipyretics such as aspirin or 
the NSAIDs used in arthritis does not reduce normal core body 

temperature. 



 

❖ Oral aspirin and NSAIDs effectively reduce fever but can 
adversely affect platelets and the gastrointestinal tract. 

❖ Therefore, acetaminophen is preferred to all of these agents as 

an antipyretic. 

❖ In children, acetaminophen must be used because aspirin 
increases the risk of Reye's syndrome. 

❖ Don’t give aspirin to children under 
18 years (Reye’s Syndrome)due to 
the possibility of damage to cellular 
mitochondria. 



 

❖ Glucocorticoids act at two levels. 

❖ First, similar to the cyclooxygenase inhibitors, glucocorticoids 
reduce PGE2 synthesis by inhibiting the activity of 
phospholipase A2 , which is needed to release arachidonic acid 
from the cell membrane. 

❖ Second, glucocorticoids block the transcription of the mRNA 
for the pyrogenic cytokines. 

 
❖ Drugs that interfere with vasoconstriction (phenothiazines, for 

example) can act as antipyretics, as can drugs that block 

muscle contractions. 

❖ However, these agents are not true antipyretics since they can 
also reduce core temperature independently of hypothalamic 
control. 



 

❖ The use of cooling blankets facilitates the reduction of 
temperature; however, cooling blankets should not be used 
without oral ntipyretics, (hyperpyrexia). 

❖ In hyperpyretic patients with central nervous system disease 
or trauma, reducing core temperature mitigates the ill effects 
of high temperature on the brain. 

❖ Physical cooling with sponging, fans, cooling blankets, and 
even ice baths should be initiated immediately in conjunction 
with the administration of intravenous fluids. 

❖ internal cooling can be achieved by gastric or peritoneal lavage 
with iced saline. 

❖ hemodialysis or even cardiopulmonary bypass with cooling of 
blood may be performed. 



 

Malignant hyperthermia 

❖ An inherited abnormality of skeletal-muscle sarcoplasmic 
reticulum that causes a rapid increase in intracellular calcium 

levels in response to halothane and other inhalational 
anaesthetics or to succinylcholine. 

❖ Elevated temperature, increased muscle metabolism ‘elevated 
serum CK’ , rigidity , rhabdomyolysis, acidosis , and 
cardiovascular instability develop rapidly. 

❖ This condition is often fatal. 

❖ Should be treated immediately with cessation of anesthesia and 
intravenous administration of dantrolene sodium. 

❖ Procainamide should also be administered to patients with 
malignant hyperthermia because of the likelihood of 
ventricular fibrillation in this syndrome. 



 

The neuroleptic malignant syndrome 

 
❖ Can occur with phenothiazines and other drugs such as 

haloperidol and is characterized by muscle rigidity, autonomic 
dysregulation, and hyperthermia. 

❖ This disorder appears to be caused by the inhibition of central 
dopamine receptors in the hypothalamus, which results in 
increased heat generation and decreased heat dissipation. 



 

 
❖ Dantrolene is indicated in the neuroleptic malignant syndrome 

and in drug-induced hyperthermia and may even be useful in 

the hyperthermia of thyrotoxicosis. 

❖ The neuroleptic malignant syndrome may also be treated with 
bromocriptine, levodopa, amantadine, or nifedipine or by 
induction of muscle paralysis with curare and pancuronium. 

❖ Tricyclic antidepressant overdose may be treated with 

physostigmine. 



 

Measuring sites of Temp. 

 
❖ Temperature in the mouth (oral) is at or over 37.7 °C. 

❖ Temperature in the anus (rectal) is at or over 37.5–38.3 °C. 

❖ The rectal temperature is 0.3°C to 0.6°C, higher than the oral 
temperature. 

❖ Temperature under the arm (axillary) or in the ear (otic) is at 
or over 37.2 °C. 

❖ Axillary temperature is 0.3°C to 0.6°C, lower than the oral 

temperature. 



 

What is the difference between hyperthermia and 

hyperpyrexia? 

❖ In hyperpyrexia the body's temperature regulation mechanism 
sets the body temperature above the normal temperature, then 
generates heat to achieve this temperature, while in 
hyperthermia the body temperature rises above its set point 
due to an outside source. 



 

ATTENUETED FEVER RESPONSE 

❖ Fever may not be present despite infection in: 

❖ Newborn 

❖ Elderly 

❖ Uremia 

❖ Significant malnourished individual 

❖ Taking corticosteroids 



 

DRUG FEVER 

❖ Pathogenesis: 

A. Contamination of the drug with a pyrogen or microorganism. 

B. Pharmacologic action of the drug itself. 

C. Allergic (hypersensitivity) reaction to the drug. 

❖ Onset and duration: 

D. Onset: 1-3 weeks after the start of therapy. 

E. Duration: remits 2-3 days after therapy is stoped. 



 

 

 

 

APPROACH TO THE PATIENT WITH 

FEVER 

 
ACUTE FEBRILE ILLNESS 



 

APPROACH TO FEVER 

 
❖ Personal History: 

❖ Age & sex. 

❖ Occupation. 

❖ Place of origin ‘nationality & address’ , Travel History. 

❖ Habits & Hobbits 

❖ Sexual Practices. 

❖ Injection Drug Abuse. 

❖ Excessive Alcohol Use & smoking. 

❖ Consumption of Unpasteurized Dairy Products. 



 

APPROACH TO FEVER 

❖ Past medical & surgical Hx: 

❖ Previous blood products transfusion/dialysis. 

❖ Vaccination Hx. 

❖ Chronic Diseases: 

❖ Cirrhosis. 

❖ Chronic Heart Diseases. 

❖ Chronic Lung Diseases. 

❖ Chronic kidney disease. 

❖ Immunodeficiency. 

❖ Splenectomy. 

❖ Surgical Implantation of Prosthesis. 



 

APPROACH TO FEVER 

 
❖ Drug History: 

❖ Antipyretics. 

❖ Immunosuppressants ‘glucocorticoids/chemotherapy’. 

❖ Antibiotics. 

❖ Family History: 

❖ TB in the Family. 

❖ Recent Infection in the Family. 

❖ Hx of cancers. 



 

APPROACH TO FEVER 

 
❖ Associated Symptoms: 

❖ Shaking , chills ,shivering , rigors. 

❖ Ear pain, Ear drainage, Hearing loss. 

❖ Visual and Eye Symptoms. 

❖ Sore Throat, dysphonia or dysphagia. 

❖ Chest and Pulmonary Symptoms. 

❖ Abdominal Symptoms. 

❖ Back pain, Joint or Skeletal pain. 

❖ Meningismus/ Focal neurological deficits. 



 
 



 

PATTERN OF FEVER 

 
❖ Sustained (Continuous) Fever. 

❖ Remittent Fever. 

❖ Intermittent Fever (Hectic Fever). 

❖ Relapsing Fever: Days of Fever Followed by a Several Days 
Afebrile , examples: 

❖ Tertian Fever 

❖ Quartan Fever 

❖ Pel Ebstein Fever 

❖ Fever Every 21 Day 



 

 
❖ Pel-Ebstein fever, with fevers lasting 3 to 10 days followed by 

afebrile periods of 3 to 10 days, is classic for Hodgkin's 

lymphoma. 

❖ Ddx of Fever and rigor: Flu , Brucellosis , Abscess , 
Pharyngitis , Malaria. 

❖ Ddx of Fever and wight loss: TB , malignant disease. 

 Fever + headche + dec level of contiousness = encephalitis. 

 Without any change in the level of contiousness = meningitis. 



 

 



 

APPROACH TO FEVER 

❖ Physical Examination: 

❖ Vital Signs 

❖ Neurological Exam. 

❖ Skin Lesions,Mucous Membrane 

❖ Eyes 

❖ ENT 

❖ Lymphadenopathy 

❖ Lungs and Heart 

❖ Abdominal Region (Hepatomegaly,Splenomegaly) 

❖ Musculoskeletal 



 

LABORATORY STUDY 

IN PATIENT WITH FEBRILE ILLNESS 

❖ Assess the extent and severity of the inflammatory response to 
infection 

❖ Determine the site(s) and complications of organ involvement 
by the process 

❖ Determine the etiology of the infectious disease 



 

 

 

 

 

 

 

 

 



 
 



 

 



 

INDICATIONS OF HOSPITALISATION 

IN PATIENT WITH FEBRILE ILLNESS 

❖ Persons who are clinically unstable or are at risk for rapid 
deterioration 

❖ Major alterations of immunity 

❖ Need for IV Antimicrobials or other fluids 

❖ Advanced age 
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